Wheat (Triticum aestivum L.) is one of the major cereal crops and staple food sources in Nepal. Wheat varieties being popular in mid hill regions are still in the early stages of adoption. Identification of appropriate date of seeding plays important role in enhancing the adoption rate ensuring the sustainable production. Therefore, three dates viz 15 th November, 1 st and 15 th December for seeding and twenty eight wheat genotypes were evaluated in a split plot design with two replications for two consecutive seasons in 2011/12 and 2012/13 at an altitude of 2200 masl of eastern Nepal. The results showed genetic differences and interaction effect of genotypes with the dates of sowing on grain yield, panicle length and effective tillers per square meter. The wheat sown on 1 st December showed the highest yield as compared to other sown dates. Similarly, WK1907, WK1911, WK1803, WK1915, WK1909, WK1714 and WK1803 produced highest yield among the tested genotypes with retaining maximum number of effective tillers and posed suitable maturity across all sowing date. 
INTRODUCTION
Wheat is third most important major staple food crop in Nepal. The wheat crop supplements 20% of food calories contributing food to 36% of the global population. Productions of wheat crop in the country have reached approximately 1883147 mt from 754474 ha of cultivated land with 2.496 t/ha yield (ABPSD 2013 (ABPSD /2014 ). The national statistics shows that the average productivity of wheat in eastern hills was about 2.44 t/ha which is lesser as compared to other hilly regions and national yield (MoAC 2013) . In general, wheat grain yield highly depends on water availability, high or low temperatures during the grain filling at maturity and other factors (GomezMacpherson and Richards 1995, Andarzian et al 2014) Thus, the identification of sowing date in relation to wheat genotype is an important management option to optimize grain yield potential (Ahmad and Fayyaz-ul-Hassan 2015) .
Moreover, cold temperature related sterility is the major reason behind the yield loss where proper adjustment of planting date failed (Sthapit 1988) . According to NWRP (2013) , a delay of fifteen days from 21 st November might reduce the wheat production by 20 to 30%, implying that, identification of the appropriate sowing date to plant wheat genotypes in specific agro-ecological conditions has high implication associated with sharp vertical gradients under mid hill condition of the country. Therefore, the present experiments, as we have aimed possess high importance to find out appropriate sowing dates in association with suitable genotypes in the mid-hill environment.
MATERIALS AND METHODS
Field experiments were laid out during the wheat production seasons in 2011 to 2013 at Agricultural Research Station, Pakhribas, Dhankuta, Nepal located at 2200 masl using split plot design with two replications. Three different seeding dates (15 th November, 1 st December and 15 th December) were used as main-plot and 28 genotypes were placed as sub plot factor. The genotypes comprised of wheat advanced lines from Khumal series, facultative wheat genotypes namely, 18 th FAWONN 222 and 18 th FAWONN 246, whereas WK1204 was used as popular check variety common to the mid-hill condition of Nepal (NWRP 2013) . All the genotypes were obtained from Agriculture Botany Division.
The fertilizers were applied at the rate of 100: 60: 40 kg N: P 2 O 5 :K 2 O (Nitrogen: Phosphorus: Potassium) ha -1 and the seed rate was 120 kg ha -1 . All other agronomic practices, e.g. method of planting, seeding rate, planting depth, weeding and harvesting were kept constant for all treatments. The experimental plot consisted of 6 rows of 2 meter long where continuous seeding was done manually. Ten plants from each plot were randomly selected to record the data for plant height and spike length. Similarly, yield was computed by weighing the weight of seeds per spike from four rows of each plot. The major measured traits were number of effective tillers per square meter, maturity days and yield. The number of effective tillers per square meter was calculated by counting tillers during the harvest from one square meter while maturity days were calculated by counting the days between dates of sowing and date to 95% physiological maturity. The plants were harvested and measured separately from different sown date and traits; and computed using M-STAT Software. From the used parameters, mean, coefficient of variation (CV), least significant difference of mean and probability value were calculated.
RESULTS
The levels of significance for different factors and their interactions for various measured traits were presented in Table 2 . The analysis of variance showed that the mean squares for genotypes in all dates of sowing were significantly (P<0.05) different for yield (t/ha), number of tillers per square meter and maturity days indicating the existence of genetic variability (Table 2) .
Moreover, number of tillers per square meter and yield (t/ha) were significantly (P<0.05) different at 1% level of significance among genotypes over the years. The general trend showed that 10 to 12 average day's diminution for number of days to 95% maturity with every week delayed in planting time ( Table 2 ).
The wheat sown on 1 st December yielded 308 tillers per square meter which was the highest among all, followed by sown on 15 th November with 295 tillers per square meter. The wheat seeded on 15 th December produced the lowest 274 tillers and minimum yield of grain 5.54 t/ha ( 
DISCUSSION
The result showed that the wheat genotypes sown on 1 st December had highest yield with highest number of mean tillers per square meter than wheat sown in other dates, in general (Table 2 ). Our findings showed that wheat sowing can be recommended on around 1 st December in high hill localities similar to that of the present experimental site. Similar to the present finding Subedi et al (1985) showed that wheat seeded on 6 th December gave maximum yield in mid hill conditions of Nepal. The cumulatively results might imply with increasing altitude probably the wheat should be sown little earlier than approximately in late November, The early (15 th November) and delayed (15 th December) seeded wheat in present experiments could not exceed the yield of the 1 st December. This could be due to yield loss associated with delayed or early sowing inappropriate for the specific mid hill location environmental interaction with the genotypes used. Since the yield is associated with the number of tillers, it has been found that number of tillers per unit area could be affected substantially in early or delayed seeding (Sharma and Garg 2002) .
In general, similar results has been obtained elsewhere in late planted wheat because of the problem of field drought that hamper the production of tillers; and thus to the yield (Mohammad et al 2003) . The delayed sown wheat produced low number of effective tillers per square meter probably due to drought and rise in temperature, as the plant faces increasingly warm temperature especially towards the maturation period, when plant start to enrich the grains. In present experiment the low number of tillers and yield in delayed sown wheat might be due to warming air temperature at the end of February, when day length inclined to be lengthen supporting rise in air temperature.
The genotypes WK1905, WK1914, WK1902, WK1915, 18TH FAWWON222, WK1713 WK1906, WK1901, WK1714, WK1803 and WK1907 had produced more number of effective tillers m -2 (Table 2 ). The tiller numbers contributes in one or another way to grain yield (Bassu et al 2010) . The higher number of tiller bearing trait could be one of the important characteristics for wheat improvement (Subedi et al 1985) , because higher number of tillers favored more adaptation and production comparing to low tiller bearing genotypes. Therefore, tillers per square meter would be the most appropriate traits to be utilized for the wheat improvement.
Among genotypes, WK1714 and WK1803 matured in 145 and 162 days, with mean yield of 8.07 (ton/ha) and 7.42 (ton/ha), respectively ( Table 2 ). The wheat sown on 15 th November took higher number of days to mature than comparing to seeded in other dates. This is mainly because of cool temperatures persisted, which resulted in slow seedling emergence and slow subsequent development and fruiting. Similar observation has been mentioned by Subedi et al (1985) that low temperature resulted in slow vegetative and reproductive growth in plants. Since the air temperature is closely associated with the altitude, facing of crop fields to various directions, therefore care should be taken to imply the results of present experiments to be generalized elsewhere. More studies on wheat genotypes yield attribute at various altitudinal gradients in mid hill and southern terai might be of interest for rapid adoption of the wheat farming in applicable localities.
It has been calculated that mean number of days for maturation might be reduce by 12 days comparing to those sown on 15 th November and 1 st December. An enforced maturity has been noticed to the wheat sown on 15 th December (Table 2) . Similar observation has also been reported by Sandhu (1993) , where duration of reproductive phase such as flowering and maturity were decreased with delaying in seeding dates. The low yield in wheat sown on 15 th November justified that specific timing would be slightly earlier for genotypes used for the specific mid hill localities because of persisting low temperature faced by wheat genotypes around December, January and February which do not stimulate positive attributes for yield performance in the specified locality.
The wheat sown on 1 st December were matured in moderate duration comparing to delayed or forced maturity caused either by early or late sowing. This timing of seeding probably perfectly coincided with the yield attributes of genotypes used in specified mid hill localities. Moreover, this timing also perfectly coincided and fit to rice-wheat cropping system in mid hills of Nepal. Therefore, this timing should be recommended for the best yield performance of used genotypes (Table 2) in specific mid hill localities.
Genotypes WK1907, WK1911, WK1915, WK1909, WK1714 and WK1803 produced the highest yield along with at par yield to check variety, WK1204. maturing in medium duration and yielding highest tillers across the planting dates. Therefore, it is likely, these genotypes could be promoted as varieties under eastern mid hill condition of Nepal. Besides that, WK1907, WK1911, WK1915, WK1909, WK1714 and WK1803 were more stable genotypes, which could be utilized under advanced yield and subsequent promotional trials. In addition, based on present findings it is recommendable that the wheat genotypes preferably should be seeded in the first week of December for increased grain production in the eastern hills environments of Nepal. 
